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@> Process and device for composting organic material. 

© Process for aerobic composting of organic ma- 
terial, comprising of 

successively aerating and fractionating this ma- 
terial in a number of steps, as according to the 
following steps of: 

(1) aerating the material for a period of for in- 
stance between about two and about four weeks, 
in particular about three weeks. 

(2) separating the material aerated in step (1) into 
a first fraction of coarse material and a second 
fraction of less coarse material; 

(3) aerating the coarse material again as accord - 
ing to step (1) and separately aerating for a 



second time the less coarse material for a period 
of between about four and about eight weeks, in 
particular about six weeks. 

(4) separating the less coarse material aerated in 
step (3) into a third fraction of fine material and a 
fourth fraction of the finest material; 

(5) aerating the fine material again as according 
to step (1) and 

(6) discharging as compost the finest material 
separated in step (4), and device for aerobic 
composting of organic material according to this 
process. 
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The invention relates to a process for aerobic 
composting of organic material, comprising of 

successively aerating and fractionating this 
material in a number of steps. 

Such a process is known from the German 
patent specification DE-A-4 000 510, wherein a 
process and a device for composting waste are 
described. According to the known process, bio- 
logical 1 material is supplied separated from other 
compostible material and the different components 
are processed via separate lines. Prior to aerating 
the biological material is optionally reduced to a 
particle size of 10-40 mm and/or broken down to 
fibres in lengthwise direction. 

Composting takes place in a closed device, 
which is very expensive. Composting in the outside 
air can however result in odour nuisance and other 
environmental problems. 

The object of the invention is to provide a 
process for composting organic material in the 
outside air, wherein odour nuisance and other en - 
vironmental problems do not occur. 

The invention has for its particular objective to 
provide a process for composting organic waste 
with few contaminants, such as VFG waste 
(vegetable, fruit and garden waste). Composting of 
VFG waste generally runs up against great tech - 
nical problems because the compact structure of 
the waste mass forms an obstacle to a good aer- 
ation and the organic composition, for instance the 
C/N (carbon/nitrogen) ratio is not optimal for an 
adequate biological break -down by organisms. 

The object is achieved according to the in- 
vention with a process characterized by the fol- 
lowing steps of: 

(1 ) aerating the material; 

(2) separating the material aerated in step (1) 
into' a first fraction of coarse material and a 
second fraction of less coarse material; 

(3) aerating the coarse material again as ac- 
cording to step (1) and separately aerating the 
less coarse material again; 

(4) separating the less coarse material aerated 
in step (3) into a third fraction of fine material 
and a fourth fraction of the finest material; 

(5) aerating the fine material again as according 
to step (1) and 

(6) discharging the finest material as compost. 
The composting process is further improved 

according to the invention by adding to the organic 
material and mixing therewith a compostible con - 
ditioning material. 

As conditioning material can for instance be 
added a less coarse or fine material previously 
obtained in one of the steps (2) or (4). * ■ • 

It has also been found that by adding to the 
organic material for composting and mixing there-' 
with wood trimmings, generally designated as 
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wood chippings, the organic material can be con - 
ditioned such that the C/N ratio is optimal for an 
adequate biological degrading. 

Com postin g of or g anic ma terial, in particular 

5 VFG waste, proceeds optimally when a maximum 
of one volume part of wood trimmings is added to 
two volume parts thereof. The C/N ratio and the 
. moisture content of a thus composed mixture are 
optimal for a rapid and homogeneous composting. 

w The composting process is still further im- 

proved according to the invention by means of 
forced aeration of the material in the steps (1), (3) 
and (5) with a downward air flow through the ma - 
terial. 

is Forced aeration of the material with a down- 

ward air flow has the important advantage, in ad - 
dition to improved efficiency, that the gases re- 
leased during composting can be collected in 
simple and effective manner for further treatment, 
20 whereby possible odour problems are eliminated. 

The material for composting is preferably aer - 
ated by means of a branching system of aerating 
tubes, detachably connected end pieces of which 
system end beneath the material for aerating in the 
25 steps (1), (3) and (5). 

The application of detachably connected end 
pieces enables adaptation of the system of aerating 
tubes in rapid and simple, and therefore inexpen - 
sive, manner to the surface of the heap of material 
30 for aerating. 

Aerating of the material for composting is op - 
timalized still further by controlling the gas flow 
rate through the end pieces of the aerating tubes. 

The process according to the invention is 
35 preferably characterized by covering the material 
for composting during aerating in the steps (1), (3) 
and (5). 1 

Covering of the material for composting has 
the important advantage that on the one hand the 
40 temperature of the mass for composting can be 
kept easily at the value required for the composting 
process, while on the other the gases released 
during composting do not escape into the at- 
mosphere. 

45 Covering of the material for composting is 1 for 

example realized by pouring this material into a 
tray comprising a bottom and side walls and by 
covering the material with a layer of organic cov - 
ering material. 

so A concrete tray is for instance used as tray 

comprising a bottom and side walls, wherein it is 
noted that simpler embodiments such as a pit 
covered with agricultural plastic is by no means 
excluded. ' * ... 

55 The * process is characterized in embodiments 

by covering the material with wood trimmings or 
with coarse and fine material separated in at least 
one of the steps (2) and (4). 
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A thus covered material for composting is very 
well thermally insulated, while the removal and 
processing of the covering layer at the end of the 
composting of the underlying organic material does 
not require any special steps precisely because 
this layer consists of organic material for com - 
posting. 

In one embodiment the process is character - 
ized by separating the material in step (2) into a 
first fraction with particles having dimensions 
greater than c. 40 mm and a second fraction- with 
particles having dimensions smaller than c. 40 mm. 

In yet another embodiment the process is 
characterized by separating the material in step (4) 
into a third fraction with particles having dimen- 
sions greater than c. 15 mm and a fourth fraction 
with particles having dimensions smaller than c. 15 
mm. 

It has been found that material having particles 
with dimensions smaller than c. 40 mm is for the 
main part composted in a relatively short time by 
the aerating in step (3). , . * . 

The aeration time of the material in step (1) 
amounts for instance to between two and about 
four weeks, in particular about three weeks. 

The aerating of the material for the second 
time in step (3) takes place during a period of 
between about four and about eight weeks, in par - 
ticular about six weeks. 

When the quality of the starting material re- 
quires such, the process is characterized in a fol- 
lowing embodiment by removal of non-cbm- 
postible residual material present in the first frac - 
tion of coarse material separated in step (2). 

The process is advantageously performed such 
that the gases released during the composting 
process are treated by being washed with per- 
colation water originating from the composting 
process and subsequently being guided through a 
bio - filter. 

A bio -filter is a filter with biologically active 
filter material whereby contaminated and usually 
odorous constituents of a biological nature in the 
gases are broken down. 

Due to the washing of the gases ammonia 
vapours (NH 3 ) for instance are precipitated out of 
the gases. Treating of the gases resulting from the 
composting process in combination wjth treatment 
of the percolation water resulting from, that process 
has the advantage that ammonia constituents are 
further subjected to. the cleaning process of the 
percolation water, while on. the other hand , the 
percolation water is aerated due to its use as 
washing water for the gases, whereby anaerpbia in 
the percolation water is avoided as far as possible. 

Yet another embodiment of a process accord - 
ing to the. invention is characterized by treating the 
gases released during the composting process by. 



guiding them through a bio -filter filled with a filter 
material comprising a mixture of wood trimmings 
and tree -bark and compost in relative volume 
quantities of respectively about 45%, about 45% 

5 and about 10%. 

It has been found that filtering of the com - 
posting gases in a bio -filter with such filter ma- 
terial removes from the composting gases the 
foul - smelling and environmentally damaging 

io constituents thereof, or at least reduces them to a 
content such that the filtered gases can be re- 
leased into the outside air without problem. 

Organic material is preferably composted ac- 
cording to the invention in accordance with, the 

75 process as shown in figure 1 . of the annexed 
drawing. 

The invention likewise relates to a device for 
aerobic composting of organic material which 
comprises devices for aerating and fractionating 

20 that material. 

Such a device is known from the above cited . 
German patent specification DE-A-4 000 510. As 
stated above, however, the known device has the 
drawback of very high costs. 

25 Another object of the invention is therefore. to 

provide a device with a low purchase price with 
which organic waste can be composted in an en ; - 
vironmentally non- damaging manner at low op - 
erating cost. 

30 This object is achieved according to the in- 

vention with a composting device characterized by 
at least 

(1) a first aerating device for aerating the ma$- . . 
terial; 

35 (2) a first fractionating device for separating 4he 

material aerated in the first aerating device into 
a first fraction of coarse material and a second 
fraction of less coarse material;. 

(3) a second aerating device for separately 
40 aerating a second time the less coarse material 

coming from the first fractionating device; 

(4) a second fractionating device for separating 
the material aerated in the second aerating de - 
vice, into a third fraction of fine material and a 

45 fourth fraction of the finest material. 

In one embodiment the composting device 
comprises a device for adding to the organic ma- 
terial and mixing therewith a compostible con - 
ditioning material. 

so The device preferably comprises a , suction 

device for forced aeration of the material in .a 
downward air flow. 

Such a suction device comprises for instance a 
branching system of aeration tubes, detachable 

55 end pieces of which system end in, the lowest 
portion of the first and the. second aerating device. 
The end pieces are for example perforated plastic 
tubes , (for. instance HDPE tubes) located on the 
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floor of the aerating device which are covered with 
a layer of air permeable organic material, for ex- 
ample wood chippings. Air is drawn out of the 
material_for_composting_via_these_tubes_using_a_ 
pumping device. The extracted air is subsequently 
washed and filtered for example. A device provided 
with aerating tubes preferably comprises control 
means for controlling the gas flow rate through the 
end pieces. The end pieces are closed for instance 
at one outer end and provided in longitudinal di - 
rection with perforations having a diameter in- 
creasing in the direction of the outer end. 

The composting device for the material for 
composting preferably comprises trays comprising 
a bottom and side walls. Such trays are for in- 
stance made of concrete but the invention is not 
limited thereto. 

In* yet another embodiment the composting 
device comprises a first fractionating device for 
separating the material into a first fraction with 
particles having dimensions greater than c. 40 mm 
and a second fraction with particles having dimen - 
sions smaller than c. 40 mm. 

In still another embodiment the composting 
device comprises a second fractionating device for 
separating the material into a third fraction with 
particles having dimensions greater than c. 15 mm 
and a fourth fraction with particles having dimen - 
sions smaller than c. 15 mm. 

Yet another embodiment is characterized by a 
device for removing non -compostible residual 
material present in the first fraction of coarse ma - 
terial separated in the second step. 

Such a device for removing residual material 
comprises for instance a simple conveyor belt for 
manual sorting, but also comprises advanced de - 
tection and removal systems, for instance for fer- 
romagnetic metal remnants and other inorganic 
contaminants. 

With the process and in a device according to 
the invention relatively high-grade organic waste 
material (for instance VFG waste) can be com - 
posted rapidly and completely at comparatively low 
cost, wherein adverse side effects having an im - 
pact on the environment, namely the occurrence of 
stench caused by released gases, are eliminated or 
at least reduced to a considerable extent. * 

The invention will now be further elucidated 
hereinafter in respect of an embodiment and with 
reference to the drawing. 

In the drawing: 
figure 1 shows a block diagram for a process for 
composting according to the invention; 
figure 2 shows a part of a composting device 
according to the invention in perspective view; 
figure 3 shows a detail of the device according 
to figure 2; - - 



figure 4 and figure 5 show an enlarged detail of 
figure 3. 

Figure 1 shows the block diagram for a pro- 
cess_for_comp.osting,_according_to_which_the_ma- 

5 terial for composting is aerated in a first step 1, 
whereafter it is separated in a second step 2 by 
sieving into fractions with particles larger than 
about 40 mm and particles smaller than about 40 
mm, which latter particles are aerated a second 

w time in a third step 3. The particles larger than 
about 40 mm at the end of the second step are 
freed of inorganic remnants which are discharged 
as residue, while the organic material is fed back to 
be aerated again as according to the first step 1. 

;s The material composted in the third step 3 is 
sieved in a fourth step 4, whereafter a fraction with 
particles larger than 15 mm is again fed back to 
the first step 1 and a fraction with particles of 
dimensions smaller than 15 mm is discharged as 

20 finished compost. Before the organic material is 
aerated in the first step 1 it is mixed in a mixing 
device 6 with wood chippings. Water and air origi - 
nating from the composting process are collected 
and fed respectively to a basin 7 with percolation 

25 water, a gas conditioning device 8 followed by a 
bio -filter 9. 

Figure 2 shows four composting trays 10-13 
each with a rectangular concrete bottom 14 and a 
pair of concrete standing edges 15, 16 along the 

30 long side. The cells are placed in a rectangle, 
wherein in each case two cells 10 and 11 respec- 
tively 12 and 13 lie mutually adjacent and in each 
case two cells 10 and 12 respectively 11 and 13 lie 
mutually in line. The mutually facing inner side 

35 walls 15 are provided with closable openings to 
which end pieces 17 of a system of aerating tubes 
can be fixed. The connecting openings in the walls 
15 communicate via connecting tubes 18 with drain- 
lines 19 which debouch into a central draining line 

40 21 directly or via a collective underground drain 
line 20. The connecting openings in the cell walls 
15 are situated at ground level. The air suction can 
be controlled in manual or automated manner per 
end piece 17 using an adjustable valve 22. The 

45 trays 10-13 have dimensions such that the ma- 
terial 23 for composting can be supplied using a 
wheel loader 24. As a composting tray 24 is filled, 
one end piece 17 of the aerating system is laid at a 
time on the bottom 14 of the tray 12 and then 

so buried under material 23 for composting supplied 
with the wheel loader 24. When the heap of ma- 
terial on a particular end piece 17 is sufficiently 
high a second end piece 17 is laid and so on, until 
the whole tray 12 is filled. The emptying of a tray 

55 10 with finished compost 25 takes place in reverse 
sequence; so much compost 25 is discharged that 
an end piece 17 is again exposed and can be 
removed, whereafter compost 25 lying further down 
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the tray 10 becomes accessible to the wheel loader 
24. The figure further shows schematically a 
pumping device 26 and a filter 27 for respectively 
sucking, in and purifying composting gases. Be - 
cause the central draining tube 21 ultimately 
branches into the detachable end pieces 17 which 
end in at least four trays 10-13, one pump 26 can 
suffice, the capacity of which is smaller than the 
sum of the capacity of four pumps which would be 
required for. each tray separately. Use is made 
herein of the fact that in normal operating con- 
ditions the, trays 10-13 are not filled or emptied 
simultaneously. In the embodiment shown one tray 
12 is partially filled, two trays 11, 13 are wholly 
filled and one tray 10 is already partially emptied. 
The debouching of the end pieces of different trays 
with material that is composted to a mutually dif- 
fering extent provides the further advantage that 
the total flow rate of gases drawn from the different 
trays is quite constant on average, while this varies 
considerably in. the course ot time per separate 
tray, while moreover the temperature of the gas 
sucked in by pump 26 is likewise quite constant on 
average, which is important for an adequate bio- 
logical cleaning in a bio -filter, for instance filter 
27. The flow rate and the temperature of the gases 
released during composting can be controlled still 
further using the adjustable valves 22. 

Figure 3 shows a detail of a tray 12 of figure 2 
with a draining tube 19 from which, via connecting 
tubes 18, adjustable valves 22 and couplings 29, 
detachable end pieces 17 extend through a stand- 
ing wall 15 from this wall 15, over the bottom 14 of 
a tray 12, The end pieces 17 are closed at the end 
and are provided in longitudinal direction with holes 
having a diameter increasing in the direction of the 
outer end, as shown in figures 4 and 5. 

Figure 4 shows in detail the outer end 17e of 
end piece 1 7 with holes 28e. 

Figure 5 shows a detail of a central portion 
17m with holes 28m, the diameter of which is 
smaller than that of the holes 28e in figure 4.. 

Claims 

1- Process for aerobic composting of organic 
material, comprising of 

successively aerating and fractionating this 
material in a number of steps. 

characterized by the following steps of: 

(1) aerating the material; 

(2) separating the material aerated in step 
(1) into a first fraction of coarse material and 
a second fraction of less coarse material; 

(3) aerating the coarse material again as 
according to; step (1) and separately aerat- 
ing the less coarse material again; , . . 



(4) separating the less coarse material aer - 
ated in step (3) into a third fraction of fine 
material and a fourth fraction of the finest 
material; 

5 (5) aerating the fine material again as ac-< 

cording to step (1) and 
(6) discharging the finest material as com - 
post. 

to 2. Process as claimed in claim 1, characterized 
by adding to the organic material and mixing 
therewith a compostible conditioning material. 

3. Process as claimed in claim 2, characterized 
75 in that as conditioning material is added a less 

coarse material obtained previously in a step 
(2). 

4. Process as claimed in claim 2, characterized 
20 in that as conditioning material is added a fine 

material obtained previously in a step (4). 

5. Process as claimed in claim 2, characterized, 
in that as conditioning material is added wood 

25 trimmings. .* 

6. Process as claimed in claim 5, characterized 
in that a maximum of one volume part of 
wood trimmings is added to two volume parts 

30 of material for aerating. * 

7. Process as claimed in claim 1, characterized 
by forced aeration of the material in the steps 
(1), (3) and (5) with a downward air- flow 

as through the material. ^ 

8. Process as claimed in claim 7, characterized 
by aerating the material by means of a 
branching system of aerating tubes, de- 

40 tachably connected end pieces of which sys - 

tem end beneath the material for aerating in 
the steps (1). (3) and (5). 

9. Process as claimed in claim 8, characterized 
45 by controlling the gas flow rate through the 

end pieces. 

10. Process as claimed in any of the claims 1,-9, 
characterized by covering the material for 

so composting during aerating in the steps (1), (3) 

and (5). 

11. Process as claimed in claim 10, character- 
ized by pouring the material for composting 

55 into a tray comprising a bottom and side walls. 

12. Process as claimed in claim 10, character- 
ized by covering the material for composting 
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with a layer of organic covering material. 

13. Process as claimed in claim 12, character- 
ized by coverin g the material for compostin g 



with wood trimmings. 

14. Process as claimed in claim 12, character- 
ized by covering the material for composting 
with coarse and fine material separated in at 
least one of the steps (2) and (4). 

15. Process as claimed in claim 1, characterized 
by separating the material in step (2) into a 
first fraction with particles having dimensions 
greater than c. 40 mm and a second fraction 
with particles having dimensions smaller than 
c. 40 mm. 

16. Process as claimed in claim 1 , characterized 
by separating the material in step (4) into a 
third fraction with particles having dimensions 
greater than c. 15 mm and a fourth fraction 
with particles having dimensions smaller than 
c. 15 mm. 

17. Process as claimed in claim 1, characterized 
by aerating the material in step (1) for a period 
of between about two and about four weeks, in 
particular about three weeks. 

18. Process as claimed in claim 1, characterized 
by aerating the material for the second time in 
step (3) for a period of between about four and 
about eight weeks, in particular about six 
weeks. 

19. Process as claimed in claim 1, characterized 
by removing non -compostible residual ma- 
terial present in the first fraction of coarse 
material separated in step (2). 

20. Process as claimed in any of the foregoing 
claims, characterized by treating the gases 
released during the composting process by 
washing them with percolation water originating 
from the composting process and subse- 
quently guiding them through a bio -filter. 

21. Process as claimed in any of the foregoing 
claims, characterized by treating the gases 
released during the composting process by 
guiding them through a bio -filter filled with a 
filter material comprising a mixture of wood 
trimmings and tree -bark and compost in rel- 
ative volume quantities of respectively about 
45%, about 45% and about 10%. 



22. Process as illustrated in the annexed drawing, 
figure 1. 

23. Device for aerobic compostin g of organic ma- 

5 terial according to a process as claimed in 

claim 1, which comprises devices for aerating 
and fractionating that material, characterized 
by at least 

(1) a first aerating device for aerating the 
io material; 

(2) a first fractionating device for separating 
the material aerated in the first aerating 
device into a first fraction of coarse material 
and a second fraction of less coarse ma- 
rs terial; 

(3) a second aerating device for separately 
aerating a second time the less coarse 
material coming from the first fractionating 
device; and 

20 (4) a second fractionating device for sepa - 

rating the material aerated in the second 
aerating device into a third fraction of fine 
material and a fourth fraction of the finest 
material; 

25 

24. Device as claimed in claim 23 for performing a 
process according to claim 2, characterized 
by a device for adding to the organic material 
and mixing therewith a compostible condition-* 

30 ing material. 

25. Device as claimed in claim 23 for performing a 
process according to claim 7, characterized 
by a suction device for forced aeration of the 

35 material in a downward air flow. 

26. Device as claimed in claim 25 for performing a 
process according to claim 8, characterized 
by a branching system of aeration tubes, de- 

40 tachable end pieces of which system end in 

the lowest portion of the first and the second 
aerating device. 
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27. Device as claimed in claim 26 for composting 
in accordance with a process according to 
claim 9, characterized by control means for 
controlling the gas flow rate through the end 
pieces. ; 

28. Device as claimed in claim 26, characterized 
in that the end pieces are closed at one outer 
end and provided in longitudinal direction with 
perforations having a diameter increasing in 
the direction of the outer end. 

29. Device as claimed in any of the claims 23-28 
for performing a process according to claim 
1 1 , characterized by at least one tray for the 
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material for composting to be poured therein. 

30. Device as claimed in claim 23 for performing a 
process according to claim 15, characterized 

by a first fractionating device for separating the 5 
material into a first fraction with particles hav - 
ing dimensions greater than c. 40 mm and a 
second fraction with particles having dimen- 
sions smaller than c. 40 mm. 

10 

31. Device as claimed in claim 23 for performing a 
process according to claim 16, characterized 
by a second fractionating device for separating 
the material into a third fraction with particles 
having dimensions greater than c. 15 mm and 75 
a fourth fraction with particles having dimen - 
sions smaller than c. 15 mm. 

32. Device as claimed in claim 23 for performing a 
process according to claim 19, characterized 20 
by a device for removing non -compostible 
residual material present in the first fraction of 
coarse material separated in the second step. 

33. Device as claimed in any of the claims 23-32 25 
for performing a process according to claim 

20, characterized by a bio -filter and a gas 
washing device with means for feed thereto of 
percolation water originating from the com - 
posting process. 30 

34. Device as claimed in any of the claims 23-32 
for performing a process according to claim 

21, characterized by a bio -filter filled with 
filter material comprising a mixture of wood 35 
trimmings and tree -bark and compost in rel- 
ative volume quantities of respectively about 
45%, about 45% and about 10%. 

35. Device as claimed in claim 23, characterized 40 
in that the first aerating device comprises a 
branching system of aerating tubes, detacha- 
ble end pieces of which end in the lowest 
portion of at least four trays provided with a 
bottom and at least one pair of opposite walls, 45 
wherein in each tray the end pieces extend in 
each case from one wall over the bottom and 

are provided with control means for controlling 
the gas flow rate through the end pieces. 
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